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CLEANING AN INK CHAMBER OF A P^Nl4«5^^ ^ 



The present invention concerns a method for cleaning the ink chamber of a printing 
unit, preferably a chamber in a doctor blade, where pressurised cleaning liquid is 
sprayed into the chamber through at least one cleaning nozzle. 

5 

The invention also concerns a system for cleaning an ink chamber of a printing unit, 
preferably a chamber in a doctor blade, including at least one cleaning nozzle through 
which pressurised cleaning liquid is sprayed into the chamber. 

10 The invention furthermore concerns a cleaning nozzle for use in a chamber in a doctor 
blade, where pressurised cleaning liquid is injected into the chamber through at least 
one such nozzle. 



The prior art comprises a method for supplying a printing unit with cleaning liquid for 
15 cleaning the ink chamber of the printing unit and other components after each colour 
printing. The printing imit includes an ink chamber, preferably in the form of a cham- 
ber in a doctor blade and a pumping unit with pumps for supply and return pumping of 
ink/cleaning liqxiid. The cleaning liquid is pumped into the ink chamber through 
inlet/outlet of the chamber. The printing unit also includes suction lances for disposi- 
20 tion in tank for ink/cleaning Uqxiid for sucking up or return pumping cleaning liq- 
uid/ink and connecting lines with shut-ofiF and switching valves which are controlled 
by a control unit for establishing the following steps: 

an operation step where ink is circulated through the chamber; 

- an emptying step where the chamber is emptied for ink which is pumped back 
25 to the ink tank; 

- a step where a small amount of cleaning liquid is injected via the nozzles in the 
chamber and together with the last amount of ink pumped back to the ink tank; 

- a cleaning step where the chamber at least once is circulated with cleaning liq- 
uid pitoped into the chamber via inlets/outlets and which is circulated through 

30 the components of tiie printing unit; 

- a furflier cleaning step where the chamber is flushed witihi cleaning liquid 
which is injected via separate cleaning nozzles and which is circulated through 
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the components of the printing unit; 

a final step where the components of the printing unit is pumped free/emptied 
from cleaning liquid, after which an operation step may be initiated again. 



5 As the ink chamber is provided with cleaning nozzles, it is possible to establish a se- 
cure flushing of the chamber between different operation steps with a minimal con- 
sumption of cleaning liquid. This may reduce the time used for cleaning and reduce 
the consumption of cleaning liquid. If these cleaning nozzles are also used dxiring the 
last part of an emptying step, the mk chamber will be partly cleaned already after the 

10 emptying step. The amount of cleaning liquid and the time used for the subsequent 
flushing step may hereby be reduced. Finally, the amount of cleaning liqxiid may be 
fijrther reduced when the final step is a reversal of the ptnnps for emptying the com- 
ponents of the printing unit for cleaning liquid, so that it is stored in the cleaning tank 
and is ready for use at the succeeding flushing step. 

15 

The used pumping unit forms part of a printing unit with an ink chamber and includes 
pumps for supply and retum pumping of ink/cleaimig liquid from an ink tank and a 
cleaning tank, respectively, suction lances for placing in the tanks and connecting lines 
with shut-ofif and switch valves that are controlled by a control unit. 

20 

The prior art pumping unit may be a sqparate unit with its own control system. 
Hereby, it may very easily be adapted to new or existing printing units as it may only 
be connected witii these via return and supply lines to the ink chamber. Altematively, 
it will also be possible to make a pump unit as an integrated part of the printing unit so 
25 that control is performed by means of a control vinit snnultaneously controlling the 
printing process itself. 

US 2003/0167949 also discloses a cleaning system for printing machines. In this ap- 
plication there is described a system where water or liquid is stored in a container 
30 which is pressurised by a conMnon air supply system for the associated printing ma- 
chine. This means that a low pressure system is used for pressurising the storage con- 
tainer. In order that the container can be used in common cleaning, it will have a rela- 
tively large voliraie. When a large volume is used together with low pressure, there 
will be a need for a relatively large and energy consxuning pump in order to attain a 
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capacity that enables cleaning with a s^es of short shots diuring a cleaning cycle. 

Printing xmits are used extensively within the graphic industry for multi-colour print- 
ing. Often there is a need for rapid and simple shifting between different ink colours, 
5 This puts demands on rapid and efficient cleaning as well as there is also a require- 
ment that a large part of the ink amount as possible is returned to an ink tank for use in 
a later printing. It is desirable to return ttie ink to the ink tank, partly for avoiding con- 
tamination of cleaning water and partly for saving material expenses. 

10 Printing units may be used for flexographic printing, coating, ofifeet printing or other 
kinds of printing, where ink is transfiarred to a printing roller via a xmit comprising ink 
chamber/screen roller, or directly to a print carrier. 

In order to utiUse the printing unit as efficiently as possible, it is desirable to have a 
1 5 time of change between the various ink colours so that the changing may be performed 
as quickly and automatically as possible. 

However, the system will not provide for a secure aad efficient cleaning of the ink 
chamber but only flushing, as the pressure at which the cleaning liquid is injected into 

20 the pipe depends on the pump capacity in the moment of injection. A large pump ca- 
pacity is required, typically about 20 - 40 1/s, for achieving efficient flushing. A large 
pumping capacity is need if a large pressure is to be maintained at the injection. In 
order to avoid pressure loss and thereby reduced injection pressure, it will therefore be 
necessary with relatively large dimensions in connecting lines and pipes. Insufficient 

25 cleaning entails risk of ink residue giving problems at a subsequent operation step 
with a new colour. In order to get sufficient capacity, a large space-consuming and 
energy-consxmiing cleaning unit connected with the chamber via thick lines is pro- 
vided in the prior art systems. The pump capacity produces a system with inferior en- 
ergy economy as the pump has to operate continuously at high pressure with large 

30 capacity to be ready for giving off short shots during a cleaning cycle. 

The description of US 2 933 102 discloses a valve where pressurised liquid is used for 
deforming a flexible hat or top so that a fluid passage is opened through the stem of 
the valve. This valve, however, is primarily suited for air where there is no risk of 
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clogging the narrow duct in the interior of the stem. Furthennore, there is no possibil- 
ity of directing the discharged fluid in a desired direction when the valve is opened. 

The purpose of the present invention is to indicate a system including a method, a 
5 system and a cleaning nozzle that enable constructing a technically simple and reliable 
system working according to a method which enables use of a small energy-saving 
and space saving high-pressure pximp, and which facilitate replacing the cleaning noz- 
zles. 

10 According to the invention, this is achieved with a method which is peculiar in partial 
filling a hydrophore by means of a high-pressure pump with liquid from a storage 
tank, a supply system or a water tap, building up a predetermined pressure in the hy- 
drophore, activation of at least one valve which is disposed between the hydrophore 
and the cleaning nozzle for injecting at least one shot of cleaning liquid in the ink 

15 chamber for executing a cleaning cycle controlled by the activation cycle of the 
valves. 

The system according to the invention is peculiar in that it includes a hydrophore con- 
nected with a storage tank, supply system or a water tap via a high-pressure pump for 

20 transferring a volume of cleaning liquid for partly filling the hydrophore for building 
up a predetermined pressure in the hydrophore, at least one activatable valve disposed 
in a comection between the hydrophore and the cleaning nozzle, and which is adapted 
for opening the connection for injecting a shot of cleaning liqand into the ink chamber, 
and which is connected with a control for executing a cleaning cycle controlled by tiie 

25 activation cycle of the valves. 

The cleaning nozzle according to the invention is peculiar in that.it includes a largely 
mushroom-shaped nozzle body with a stem intended for mounting in the wall of the 
chamber, and which has a domed top of an elastic material, and furthermore that the 
30 nozzle also includes a second nozzle body in the form of a bushing for disposition in 
an opening in the chamber wall and with a central boring for accommodating the stem 
of the nozzle body and with through-going openings disposed thereabout, the open- 
ings covered by the domed top. 
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The nozzle body will be denoted a plug in the following, and it will preferably be 
made with a domed top which is largely circular. Alternatively, the top may have other 
shapes that provide the possibility of an elastic resilient abutment against the edge area 
around one or more injection openings in the cleaning nozzle. 

Cleaning liquid may be any kind of liquid suited for cleaning the ink chamber. The 
cleaning liqxiid will often be water, but may also be water with additives. 



According to a particular embodiment of the invention, the method is peculiar by fill- 
10 ing a storage tank with cleaning liquid and transferring a volume of cleaning liquid 
j&om the storage tank for filling the hydrophore, where each cleaning cycle includes a 
number of shots with an interval of 5 - 15 seconds, preferably about 10 seconds. 

By using the hydrophore, a small high-pressure pump with a capacity reduced with a 
15 factor 100 may be used. The pump only needs to have a pumping capacity of 10-12 
1/min. This will provide capacity for shots with an endurance of 1/10 or a few tenths of 
a second and with an amount of about 2-4 litres per shot. The shots are repeated at 
intervals between 8 and 12 s. The hydrophore may have a content of 6-8 1 cleaning 
liquid, and when about 2 1 per shot are used, a sufficiently high pressiare is maintained 
20 during tiie entire shot. After each shot, the high pressure pump will build up pressure 
in the hydrophore. 

As cleaning liquid comes fit>m a storage tank or from a supply system, it is only nec- 
essary to dimension the hydrophore itself and the short connecting lines to the cham- 
25 ber for high pressure. By disposing shut-off means in the shape of valves or similar 
between the chamber and the hydrophore, the cleaning cycle may be controlled by 
actuating the valve. 

As mentioned above, the hydrophore may be made for containing a very limited 
30 amount of liquid, namely a small multiple of the amount to be used for each cleaning 
shot. This means that the hydrophore may be constructed with a very small volume 
with very short pipe connections to the cleaning nozzles. Hereby pressure losses in the 
pipes are avoided, and it becomes possible to work with a high injection pressure in 
the chamber so that good distribution of the cleaning liquid and hence efficient clean- 
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ing of the chamber is achieved. By using the above indicated magnitudes, a pressure 
variation may be iBrom 1 6 bars at the start of a shot to 12 bars at the end of a shot This 
will provide sufficiently high average pressure in the shot 



5 In order to ensure formation of a desired pressure level in the hydrophore during a. 
cleaning cycle, it will be possible to connect a source of pressurised air, preferably a 
standard pressurised air system, to the hydrophore, so that prior to filling the hydro- 
phore with cleaning liquid, air is pumped into the hydrophore. By emptying a part of 
the cleaning liquid during a shot, it will be possible to maintain a desired average pres- 

10 sure in the hydrophore during the cleaning cycle. Thereby is maintained a desired 
pressure witii which cleaning liquid is injected into the ink chamber at the termination 
of a shot 

The hydrophore will contain part liquid and part air in the usual way. Hereby it be- 
15 comes possible to compress the air so that the pressure is maintained at the desired 
predetermined level during the injection. In that way it will be possible to dimension 
the hydrophore and fill it with liquid in such a way that the desired pressure level is 
maintained even at the teraiination of a shot of cleaning liquid into the ink chamber. 

20 Cleaning nozzles will usually be provided with spacing along the length of an. ink 
chamber, e.g. with a mutual spacing of 10-20 cm. It is possible to design the hydro- 
phore as an elongated chamber which is disposed in parallel with and in immediate 
association to the ink chamber itself Hereby, tiiere will be more connecting lines be- 
tween hydrophore and the nozzle system in order to minimise pipe lengths and thereby 

25 the risk of pressure loss. 

Irrespectively how many pipe connections there are between hydrophore and the num- 
ber of cleaning nozzles used in a given ink chamber, the activation performed by the 
valve will control the executed cleaning cycle. It is thus possible to perform a number 
30 of single shots with a short duration, or, alternatively, a lesser number of shots with 
slightly longer duration in order to provide the cleaning needed in a given ink diam- 
ber. As the valves controlling the activation cycle is provided in the short pipe coimec- 
tion between hydrophore and cleaning nozzles, a very secure and efficient control is 
achieved, without risk of retardation in long coimecting lines. 
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At the termination of a cleaning cycle, or as Ghe last step in a cleaning cycle, the hy- 
drophore and the ink chamber may be blown flirough with air for driving out cleaning 
liquid. The pressurised air system used for est:ablishing the static pressure in the hy- 
drophore, may advantageously be used for such a blowing. By performing the blow- 
ing, the risk of ink residues appearing in the printing unit is avoided, which can be 
detrimental to the quality of printing with a subsequent ink colour differing from the 
one cleaned out from the printing unit. If the pxessurised air system is a standard pres- 
surised air system, nomially there will be provided a pressure of about 6 bar. 

With a systOTi according to the invention wher-e the cleaning nozzles includes a mush- 
room-shaped plug or body, the elastic top wilL be in contact with the chamber wall or 
the bushing. Due to the resilient action in the material, the domed top may cover injec- 
tion openings disposed through the sidewaLl/bushing of the chamber around the 
mounting opening for the stem of the plug. By using the bushing it is possible to dis- 
pose the through-going injection openings in a desired pattern in the opening in the 
chamber wall. 

When the valves are to be actuated, a shot is oreleased, whereby cleaning liquid is in- 
jected and acts on the underside of the domed top, whereby it is bent away from its 
abutment on the wall/bushing. Hereby is achieved a particularly efficient flushing and 
cleaning action, even when using limited amounts of cleaning liquid. A concentrated 
shot is thus achieved with the plug, as the top will flex back as soon as the valve is 
actuated for terminating the shot. 

The cleaning liquid located in the pipe will thrus be retained in the opening at the ter- 
mination of the shot, and there will be no risk:: of liquid leaking into the chamber be- 
tween succeeding shots. 

The elastic action in the material may be dimexisioned so that the cleaning nozzle only 
opens at a well-defined pressure. With the resilient abutment against the chamber wall 
or the bushing positioned in the chamber wall^^ at the same time there will be achieved 
a self-blocking nozzle so that there is no risk tfaat the nozzle is entirely or partly closed 
by ink substance from the ink chamber. Thus is achieved dependable operation by the 
self-blocking valve. 
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It is possible to dispose the injection openings for cleaning liquid symmetrically 
around the stem of the plug, or to provide them asymmetrically, so that a spray of 
cleaning liquid is achieved, directed in the wanted direction inside the ink chamber. 

5 In order to achieve a particularly flexible and simple cleaning nozzle, it will be made 
of plastic, preferably PVDF. Hereby is achieved a nozzle with a secure function which 
can resist the aggressive agents occurring in the applied inks and cleaning agents. 

According to a furttier embodiment, the noz2le is peculiar in that the stem is provided 
10 with screw thread and adapted to be festened by screwing into an opening in the cham- 
ber wall, and that the domed top has a notch for engaging a tool. With such a design, a 
nozzle may be changed in a very simple way in case of wear. . This may be effected in 
a very simple way without need of disassembling the ink chamber. When speaking of 
a doctor blade, a user can get access to the domed top of flie nozzles from the open 
15 front side of the doctor blade which is intended to be disposed against a screen roller. 
The nozzles may then easily be screwed out and then screwed in. This may be effected 
by using screwdriver, Allen key or other suitable tool. Since the nozzle is made with a 
domed top, there will space in the domed part for accommodating a notch, as the top 
still has enough material secure fastening to be enabled, even if the plug is made of a 
20 soft plastic material. 

By using the domed plug there may also be established a hat or top covering the injec- 
tion openings, and where a radial inner and outCT surface is disposed at each side of 
such injection openings. At the underside of the top, inner and outer surfaces may be 

25 directed perpendicularly on the stem and be intended for abutment on the wall of the 
chamber. By continuing the radially outer and radially inner surface relatively to each 
other in unloaded condition, it is possible to bend the radially outwards directed sur- 
face rearwards when a radially iimer surface is brought into abutment with the cham- 
ber wall during the mounting of the cleaning nozzle. It is thus possible to dimension 

30 the distance between the positions of the outer and the inner surfaces relative to each 
other so that a desired spring force is provided in the top. In a simple way is here es- 
tablished a desired opening pressure for the cleaning nozzle. Fiarthermore, there will 
also be formed an abutment pressure which securely provides for closing the injection 
openings during normal operation of the printing unit. 
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It is possible to dimension the underside of the domed top and provide it with different 
profiles within flie radially outer surface. Hereby it becomes possible to direct injec- 
tion in different directions within the ink chamber. Only it is to be ensured that the 
domed top has a radially outer rim area which is in contact with the chamber 
5 wall^ushing for blocking the injection openings when the printing unit is in normal • 
operation, or between succeeding shots in a cleaning cycle. 

According to preferred embodiments, the pressures existing in the hydrophore will be 
between 3 and 30 bars, preferably between 12 and 20 bars, and particularly about 16 
bars. It is also possible to use pressures exceeding 30 bars, e.g, tip to 150-200 bars, if 
the system is dimensioned to such high pressure. This pressure may e.g. be established 
with a standard high-pressure washer. For the formation of this pressure, a high- 
pressure liqxiid pump is used. The cleaning nozzles will preferably be adapted to open 
at a pressure between 2 and 12 bars, and preferably at a pressure between 4 and 8 bar- 
Even though a particularly advantageous embodiment for a cleaning nozzle has been 
formed, it will be possible to use other so-called pop-up nozzles, which are resiliently 
biased towards a closed position for allowing injection of the cleaning nozzle at the 
activation of the valves. However, traditional spring-biased nozzles may be exposed to 
corrosive action firom the applied inks. 

In an embodiment of the system, it is prefenred that the storage tank is a small tank 
provided with a heating unit, so that the cleaning liquid may be imparted a desired 
temperature. The cleaning Uquid is frequently desired to be heated to a temperature of 
25 30-40°C. By using a storage tank designed as insulated buffer storage with a heater, 
only a small amount of liquid needs to be heated to the correct temperature and kept at 
this temperature in the insulated tank. Altematively, hot cleaning liquid may led di- 
rectly to the high-pressure pump from a supply network or a hot water tap. 

30 During operation, liquid from the insulated storage tank is conducted into the hydro- 
phore immediately before a cleaning cycle is to be performed. Hereby it is ensured 
that the temperature in the cleaning liquid is at the desired level when injected into the 
chamber. 
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It is noted that system for cleaning the ink chamber of flie printing unit may be inte- 
grated in a unit that simultaneously contains pumps and valves for ink supply to the 
printing unit. Hereby is achieved a system which may be provided as an independent 
unit for providing a chamber with ink and subsequently perform cleaning of the cham- 
5 ber. Such a vinit may be provided in an independent cabinet, however, it is preferred 
that the hydrophore will be provided outside such a cabinet in immediate connection 
to the ink chamber itself as mentioned above. 

According to a further embodiment, the system is peculiar in that the ink chamber is 
10 provided with a number of ink inlets and ink outlets along its length, the inlets and the 
outlets coimected with a common ink supply and a common outlet for ink, respec- 
tively. By this embodiment, ink is not to pass through the entire chamber from inlet to 
outlet. Instead, the ink inside the chamber will be brought in contact with a screen 
roller and is only conducted a short distance before reaching an outlet. The risk of ad- 
15 mixing air into the ink is thus minimised. 

Furthermore, it is ensured that new ink comes into the chamber continuously. Hereby 
is achieved the best possible quality in the colour print. In prior art systems, the qual- 
ity of the colour may depreciate by admixing air. By experience there is up to 15% air 
20 mixed with the ink when it has passed through the chamber once. 

Furthermore, an increased number of inlets and outlets will enable easier cleaning of 
tiie chamber, as cleaning liquid, which is pressed through ink inlets and outlets during 
the cleaning cycle, is provided a lot of available apertures opening into the chamber. 
25 These apertures may function as a kind of cleaning nozzles assisting other cleaning 
nozzles in the chamber at the cleaning. 

The invention will subsequently be explained more closely with reference to the ac- 
companying drawing, wherein: 

30 

Fig. 1 shows a schematic illustration of a &st embodiment of a system according to 

the present invention; 
Fig. 2 shows a section through a cleaning nozzle according to the invention; 
Fig. 3 shows a perspective view of a the cleaning nozzle shown in Fig. 2; 
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Fig. 4 shows a section tiarough a doctor blade for a system according to the inven- 
tion; 

Fig. 5 shows a schematic section through a further embodiment of a doctor blade for 
a system according to the invention; and 
5 Fig. 6 shows a schematic plan view of the doctor blade of Fig. 5 as seen from the 
front. 

In the subsequCTit Figures, identical or corresponding elements are designated with the 
same designations, and therefore no specific explanation is provided in connection 
10 with each single Figure. 

hi Fig. 1 is shown a doctor blade 1 intended for flexographic printing. A hydrophore 2 
is connected wilh an injection opening 4 in the chamber via a connecting line 3. In the 
line 3 is inserted a valve 5 connecting the hydrophore with the chamber 1. In the hy- 

15 drophore is provided cleaning liquid 6 and air 7. The hydrophore is connected with a 
standard pressurised au: system and a high-pressure liquid pump 9. The high-pressure 
liquid pimip connects the hydrophore 2 with a storage tank 10 which is provided with 
insulation 11 and a heater 12. Via a valve 13, the storage tank 10 is connected with a 
supply line 14 for cleaning liquid or cold/hot water. Altematively, the coimection line 

20 14 is connected with an external liquid supply system, as for example a water tap. 

Fig. 1 shows that the doctor blade 1 is also connected with an ink supply system gen- 
erally designated 16. Hereby ink is conducted via an inlet 17 for dbrcixlating through 
the chamber to be returned via an outiet 18 from the doctor blade. The system for sup- 
25 plying ink includes valve arrangements 19, 20 for switching inks and pumps 21, 22 for 
supplying and returning inks. The ink is provided from ink storage 23 and is supplied 
via valves 24, 25. By means of the pump 22, return ink or flushing liquid may be con- 
ducted to a drain 27 via a valve 26. 

30 The system for ink supply is advantageously integrated with the system for providing 
cleaning liquid, including the tank 10 with heating means and the high-pressure pump 
9. The hydrophore in Fig. 1 is shown placed outside a cabinet 28. The hydrophore 2 is 
shown schematic as a separate chamber, but will in practice be provided as a longitu- 
dinal tubular duct disposed immediately behind the doctor blade 1. This tubular duct 
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will preferably be provided in a siqpport beam for the doctor blade and- be provided 
with a plurality of connecting lines 3 for a plurality of inlet openings 4. 

In the cabinet 1 there is furthermore a schematic illustration of an arrangement 29, 
5 where a soap container 30 is connected with a container 32 via a pump 31. The con- 
tainer 32 is used for cleaning suction lances which are used for sucking: up ink from 
the ink container. 

Fig. 2 shows a nozzle body in the shape of a mushroom-sh^ed plug 40 tiaving a stem 
10 41 which is provided with a thread 42 for inserting in a hole in the wall of a doctor 
blade or in an opening in a bushing which is inserted in such a doctor blade for form- 
ing a cleaning nozzle 33. The plug 40 has furtheraiore a circular domed liat or top 43 
of an elastic, resilient plastic mat^al. The top 43 has a radial inner surface 44 and a 
radial outer surface 45 which are disposed in planes perpendicularly to a longitudinal 
15 axis 46 through the stem 42. The surface 44 is displaced by the distance A7 relative to 
the surface 45. When the plug 40 is screwed into a wall in the ink chamber with the 
surface 44 in abutment against the sidewall, the surface 45 will be pressed back and 
thereby form resilient abutment against the chamber wall. Intermediate aneas 48 with a 
cutout are provided between the irmer and outer surface 44, 45. Opposi'te this cutout 
20 injection openings are provided, as explained in cotmection with Fig. 4 Ln the follow- 
ing. 

In the top of the domed hat 43 there is provided cutout 49 intended foir engagement 
with a screw driver or other tool for fastening or loosening the plug. 

25 

Fig. 3 shows a perspective view of the plug 40 which illustrates that it is^ made with a 
circxilar shape of the domed top 43. An aimxilar abutment face 45 formed by the outer 
surface is thus achieved. This surface will, by abutment against the cliamber wall, 
block injection openings as it more clearly appears from Fig. 4. 

30 

Fig. 4 shows a oross-section through a doctor blade 1 . The plug 40 is placed in a bush- 
ing 50 so that they together may be said to form the cleaning nozzle 33. The bushing 
50 has a central opening 51 for receiving the stem 41 of the plug 40 ^d injection 
openings 51 disposed around the opening 51 at a position within the area of the plug. 
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The injection openings 52 communicate with a chamber 53. Via a connecting line 54, 
the chamber 53 is coimected with a hydrophore 2 formed as an elongated chamber 56 
within a supporting profile 55 disposed behind the doctor blade 1, and where the 
chamber 56 is partly filled with cleaning liquid at a time immediately before activating 
5 a valve 57 in the connecting line 54. It is noted that other connections between the 
cleaning nozzle and the hydrophore are possible. 

Fig. 5 shows a cross-section through a fiirther embodiment of a doctor blade 1. In this 
doctor blade, the cleaning nozzles are omitted for the sake of clarity. An inlet opening 
10 58 for ink and an outlet opening 59 for ink are shown in the doctor blade 1 . 

As it also appears fi-om Fig. 6, a nimiber of inlet openings 58 are placed in a row. 
These inlet openings are mutually connected with a line or boring 60 which is con- 
nected with the ink inlet 17. It fijrthermore appears liiat there are provided a number of 
15 inlet openings 59 which are mutually connected with a line or a duct 61 connected 
with the ink outlet 18. 

In operation, ink flowing in through an inlet opening 58 will be conducted to an 
obliquely opposite outlet opening 59 via a single passage through the chamber as indi- 

20 cated by 62. The ink will thus have a relatively short retention time in the doctor blade 
and horeby a very brief contact with the rotating screen roller, whereby the risk of ad- 
mixture of air is minimised. Hereby the quality of the ink is improved, compared with 
ink circulating firom one end of the chamber to an outlet at the other end of the cham- 
ber, and which thereby is imparted contact with the rotating screen roller a number of 

25 times. 

Furthermore, the inlet openings 58 will act as a kind of cleaning nozzles by cleaning 
the chamber when the ink supply system is flushed. 

30 The openings 58, 59 will have different mutual spacing and different diameter in order 
to correspond to pressure drop and ensure h uniform flow over the entire length of the 
chamber. 



